i bl | |
@ ASUNET
dmalal) cila glaal) A8l




@ SU o
Wld\uu‘gh.did&u

Cunity il | ) Gl | o
@ ASU NET

Ao Sy 3258 385




e | o el |
@ ASUNET

dmalal) cila glaal) A8l

il i et

a8 g jSaall g (5 9S85 5
-

Lebiausi g L g a3 A1) Balal) O audied) Al sl
Sl il A ¢y 98 ) 3B 2DEY) oda e

Ll e oy ad8Y) oda Jadas
% 40-20 (A dyghygdasia 20 — 15 Gaduladan

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

Sloe Yl |
J—ed 55




[

BIOTECHNOLOGICAL S TUDIES ON THE |
- DEGRADA TION OF SOME NARCOTICS
USING CLEAN METH?DS

- iy -

Thesis |
Submitted in Partial Fulfillment
For the Degree of Master of Science

In

Bioscience and Technology -
) Y ( ‘ .
By .. o .

MAHMOUD EL-SAVED ALY MOHAMED ];

(B. Sc. in Special Chemistry, 1978)
Faculty of Science !
University of Alexandria’,
i
Department of Bioscience and Technology,

“"* / Institute of Graduate Studles and Research
% \.{. AV University of Alexandria |
1999




Supervisors

1. Professor Mohamed Salah Hassouna

Prof. of Microbiology
Department of Environmental Studies
Institute of Graduate Studies and Research

University of Alexandria

2. Dr. Mohamed Hisham Ahmed El-Masry

Associate Prof. of Microbiology and Molecular Biology
Department of Bioscience and Technology
Institute of Graduate Studies and Research

University of Alexandria

3. Dr. Salah Ahmed Sheweita

- Lecturer of Biochemistry
Department of Bioscience and Technology
Institute of Graduate Studies and Research

University of Alexandria



APPROVED

EXAMINATION COMMITTEE

Prof. AA\\

-

-~

a
Prof. 777171 Asl
[y 4

N
Prof. < |
Dr. @K@

I

DATE:  [(L 7 [p /1999



DEDICATION

I would like to dedicate this work to my mother, who
encouraged me and gave me all the hope to finish
this work. No doubt, that the full support I have
received from my wife, my kids Osama, Asmaa and
Iman is much appreciated.

W e
e



ACKNOWLEDGEMENT

S Hank @k, e Bencficont and the mowciful, for holping and
aupporling me Lo accomplich thia wodk.

S would be fo express my dcepest gratitude and thanks to Prol.
Mohamed Salah Hassauna, @W#Wﬁhwm
helpful ouperision.

G am ey gualeful to D Mohamed Fioham & ELMasw,
(asociate Professor of Microbiology and Mofeculor Biokogy, Depastment of
Bioacience and Sechnology, Snatituke of Graduale Studies and Rescarch,
Univensitiy of @lexanduia, foru his conslant encowragement, 3edoled Lime,

S wish to hank De. Saloh. @ Shoseita, Secticer of Biochemisks,
Department of Bicscience and Sechnology, Snolitute of Sraduate Studies and
Reseorch, Univewsily of Wlexandvia, for hia devoted lime, safuable hefp, advice
and supewicion. |

S woufd Ble to thank sienybody who helped By any mean Lo make s
@yad, and Mo, Sogan ELSayed, and to Mas. @rak Hussain for holping



Sincere qrateful to Du. Ramay Gad &l Kaseem and D. Sayed Fhou
60NMada, Head of the forensic chemistuy in Egypt and Ministen Jeputiy, for
medical legabity, for thein full support and cooperation. @hao, muy thanke to
cofonel Samy GLORakany, director of the sciged narcolics otore, for hia



CONTENTS




CONTENTS

CONTENTS

LIST OF TABLES
LIST OF FIGURES
LIST OF PLATES
DEDICATION
ACKNOWLEDGMENT

1. INTRODUCTION AND AIM OF THE WORK
2. REVIEW OF LITERATURE

2.1 Narcotic

2.2 Drug habituation

2.3 Drug addiction

2.4 Sources of narcotics

2.4.1 Natural sources
2.4.1.1 Hashish (Cannabis spp.)

2.4.1.1.1 Cannabidiolic acid
2.4.1.1.2 Cannabidiol and Cannabigerol
2.4.1.1.3 Tetra-hydrocannabinol (THC)
2.4.1.1.4 Cannabinol

2.4.1.1.5 The criteria of determining the quality of cannabis plant

2.4.1.1.6 Toxic effect of AATHC

2.4.1.2 Optum (Papaver somniferum)

2.4.1.3 Kat (Catha edulis)

2.4.1.4 Coca (Erythroxyium coca or E. truxillense)
2.4.2 Synthetic source
2.4 .3 Semi-synthetic sources

2.5 Toxic effects of narcotics

2.5.1 Metabolism of heroin

2.5.2 Toxic effects of heroin

Page

Y

vii

R R v R =T = S B o AR & A S = O - S Y (¥

i ek pmd et ed e
[ VY R S =



2.6 Destruction of narcotics
2.7 International drug control policies
2.8 Drug metabolizing enzymes
2.8.1 Components of drug metabolizing enzymes
2.8.2 Discovery of Cytochrome P-450 and it’s Function
2.8.3 Occurrence and Distribut_ion of Cytochrome P-450
2.8.4 Mechanism of mono-oxygenation
2.8.5 Physiologiéal functions of drug metabolizing enzymes
2.8.6 Modification of drug metabolizing enzyme activities
2.8.6.1 Induction
2.8.6.2 Inhibition
2.8.6.3 Degradation
2.8.7 Inhibition of monooxygenase activity by 7,8-benzoflavone
2.8.8 Effect of benzoflavones on tumorigenesis

2.8.9 Effect of 7,8-benzoflavone on the metabolism of polycyclic hydrocarbons

2.8.10 Medification of carcinogen binding in mouse skin by 7,8-benzoflavone

. 3. MATERIALS AND METHODS
3.1 Biological treatment of hashish

3.2 Chemical treatment for clean degradation of narcotics
3.2.1 Apparatus used for degrading hashish and heroin
3.2.2 Determination of the best solvent for extracting the active ingredient
of hashish
3.3 Determination of the best destructive reagent
3.4 Detection of active and destructive narcotic material by TLC
3.5 Determination of the optimum destructive conditions of narcotics
3.5.1 Optimum concentration
3.5.2 Best retention time
3.5.3 Optimum quantitation of nitric acid used as destructive reagent
3.6 Detection of hashish's active ingredients that were might trap by
petroleum ether in flask (3) -

3.7 Nicloux reagent (oxidizing agent)

ii

Page
14
14
18
18
19
23
23
26
27
27
30
31
32
34

39

42
42
42
42

44
44
45
45
45
46
46

46
46



3.8 Treatment of heroin
3.9 Detection by Gas chromatography (GC) .
3.9.1 Detection of hashish and its destructive constituents by GC
3.9.2 Detection of heroin/morphine and its destructive constituents by GC
3.9.3 GC detection of morphine after hydrolyzing heroin by HCI
3.10 Toxicological methods
3.10.1 The Experimental animals
3.10.2 Chemicals
3.10.3 Preparation of microsomes
3.10.4 Assay of DMN-N-demethylase I activity
3.10.5 Estimation of formaldehyde
3.10.6 Assay of arylhydrocarbon hydroxylase
3.10.7 Estimation of cytochrome P-450
3.10.8 Esttmation of cytochrome b-3
3.10.9 Determination of the hepatic content of glutathione
3.10.10 Assay of glutathione-S-transferase activity
3.16.11 Estimation of protein

3.10.12 Determination of microsomal thiobarbeturic acid-reactive substances

4. RESULTS AND DISCUSSION

4.1 Biological destruction using bacterial isolates

4.2 Determination of best solvent

4.3 Determination of the best destructive reagent for hashish

4.4 Determination of the best destructive reagent for heroin

4.5 Determination of the optimum concentration of nitric acid to destruct hashish

4.6 Determining the 6ptimum concentration of nitric acid to destruct heroin

4.7 Determining the less retention boiling time using 5% HNQ; to destruct
hashish and heroin

4.7.1 Detection of narcotics in the trapping flask 3

4.7.2 Detection of nitric acid trapped by distilled water in flask (2)
4 8 Destruction of hashish by using Nicloux reagent

iii
Page
47

48

48
49
49
49
49
49
50
51
51
52
55
55
55
57
57
58

60

60
60
60
62

62

62

67
.67

67
67



